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1,663 species, according to a statement in the Bulletin 
of the Torrey Botanical Club of New York (May, 1878), 
which contains a justly appreciative notice of the work. 
The preface states that the whole will be completed in 
two volumes of 1,200 pages each, which, if the forth¬ 
coming parts contain as many species as that now before 
us, would imply that the known phsenogamic floras of the 
area embraced consists of about 10,000 species, a rather 
larger number than is included in Nyman’s “Sylloge 
Flora: Europe®,” published in 1855, which contains 
9 , 738 . 

If this latter number represents even approximately 
the extent of the European Flora, it shows that Europe 
contains, in proportion to its area and latitude, more 
plants than temperate North America : for its area 
{3,600,000 square miles) but little exceeds that of North 
America, exclusive of the vast British possessions, whilst 
the United States extends almost into the tropics and 
contains many subtropical plants. This superior botanical 
richness of Europe is no doubt due to the great diversity 
of the floras of its three southern peninsulas, Spain, Italy, 
and Greece, and to the number of species in its central 
mountains ; as also to the prevalence of annuals, in 
which Europe far outnumbers any other continent. On 
the other hand, Dr. Gray’s views of the limitation of 
species are no doubt large, compared with that adopted 
by Dr. Nyman. 

Before concluding this notice of Dr. Gray’s work, we 
may notice the identification of the North American 
Solatium Fendleri, Gray, with the potato (S. tuberosum ) as 
var. boreale, thus giving this esculent a range from Chili 
and Buenos Ayres to the United States. 

Mr. Watson’s “ Bibliographical Index to North Ameri¬ 
can Botany ” is not a mere compilation, as its title would 
make it appear, but a first-rate contribution to botanical 
science ; the authorities cited being in all possible cases 
verified by a reference to the works themselves, and often 
by a critical study of the specimens by a botanist of 
scrupulous exactness, who is also well acquainted with 
the North American Flora, as collaborator with Asa Gray 
in the herbarium at Harvard. The first part, now 
published, includes the Polypetalous Dicotyledons, thus 
covering the ground of the first volume of Torrey and 
Gray’s “ Flora of North America,” published in 1838-40. 
Next to Gray’s Synoptical Flora this is the greatest boon 
to systematists that has appeared in N orth America for 
many a year, and it is further a necessary adjunct to the 
Synoptical Flora, containing as it does a mass of citations 
of descriptions and plates, of which that work is thus 
relieved. 

It is further very interesting as showing the additions 
made to North American Botany since the publication 
of Torrey and Gray’s above-mentioned first volume. 
Taking ten of the most considerable American orders of 
Poly petal®, we find that in 1840 these included 262 genera 
and 1,267 species, to which have been added in the 
thirty-seven years that have elapsed since that period, 
only 12 genera, but 756 species. In so far as this affords 
the means of forming a rough estimate, it shows that the 
discoveries during the period in question, and which are 
almost confined to the southern and western States, have 
added about one-third to the previously known North 
American flora. These additions affect the different orders 


very variously, as might be expected; thus, whilst the 
increments to some, as Ranunculacece (20) and Caryo- 
phylleee (16) are small, and of others moderate, as 
Onagraiice (24), Rosacea; (28), and Saxifragece (10), those 
of UmbellifercE (45) are large.; the orders Crucifer# { 95) 
and Onagrarice (47) have been nearly doubled, Leguminosa 
(360) more than doubled; and to Cacti, of which but nine 
species were known at the first period, in have since 
been added ! 

In two comparatively unimportant matters of con-' 
venience the author has departed from usage, and, we 
think, without good cause; the genera and species are not 
numbered either in Gray’s or Watson’s work, on what 
grounds we cannot imagine. To have to run up the 
numbers of the large genera (as Astragalus), for the pur¬ 
pose of comparing or contrasting the items of the American 
flora with those of others, involves a grievous loss of time 
to the botanist, whilst for the arrangement of herbaria, 
and ready reference in it to these standard books, the 
numbering would have been very useful. The other 
departure is the alphabetical arrangement of the genera 
under the orders in the “Bibliography,” which, in the 
case of genera absorbed, necessitates a reference to the 
index. 

If a few copies, with the matter printed on one side of 
the page, could have been obtained by botanists, it 
would have been a great boon. In such a case the pages 
of the “Bibliography” might have been intercalated 
with those of Gray’s “Synoptical Flora;” and each 
species, with its references, might have been cut out and 
attached to the herbarium, specimens of the species. 

It remains to wish these able and industrious authors 
successfully through the works they have so well begun. 

J. D. Hooker 


THE HYDRO IDS OF THE GULF STREAM 
Report on the Hydroida collected during the Exploration 
of the Gulf Stream by L. F. de Pourtales. By G. J. 
Allman, M.D., F.R.S., President of the Linnean 
Society. (Cambridge, U.S., 1877.) 

This report forms No. 2, vol. ii. of the quarto memoirs 
of the Museum of Comparative Zoology at Harvard 
College, and has been published by permission of the 
Superintendent of the United States Coast Survey, and 
is illustrated by thirty-four plates. It forms one of the 
most important contributions to the natural history of the 
hydroids that have appeared of late years, and it de¬ 
scribes a very large number of most interesting and new 
forms. One of the sub-orders of the hydroida is well 
characterised by having the hydroids quite unprotected— 
not covered by any external protective receptacle. In 
this sub-order (Gymnoblastea) but nine species were 
found in Pourtalib’ collection. Although they are all re¬ 
ferable to known genera, yet all of them are new. The 
great bulk of the collection belonged, however, to another 
sub-order, in which the hydroids are provided with ex¬ 
ternal protective receptacles (hydrotheca), and which is 
more or less familiar to us as containing the Cam- 
panularian and Sertularian forms. Of this sub-order 
(Calyptoblastea) some fifty-six species are described, 
and among the Sertularinse no less than seven new 
genera are described, with forty-two new species out of 
a total of forty-three. Among the Campanularin® two 
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new genera are described, with twelve new species out of 
a total of thirteen. In addition to these new species 
there were but seven others which, so far as their identi¬ 
fication was possible, were already known as European 
forms. The collection had been preserved in spirits and 
was for the most part in excellent preservation. It would 
seem obvious that the region from which this collection 
had been obtained, and which includes an area between 
the Florida Reef on the north and west and Cuba the 
Salt Key and Bahama Banks on the south and east, is 
characterised by a very distinct hydroid fauna, and must 
form part of a special province in the geographical distri¬ 
bution of the Hydroida, though of course further re¬ 
searches may greatly extend the area of the new forms. 
The greatest depths at which any species had been 
dredged was 470 fathoms. The collection was rich in 
the plume-like hydroids (Plumulariadae). In some genera 
of this beautiful family of hydroids the ultimate gene¬ 
rative zooids which give origin to either the germ 
or the sperm cells (gonophores) are developed within 
a horny covering (gonangium), groups of which are 
often to be found inclosed in most curious basket-like 
receptacles (corbula). Such basket-like receptacles are 
well seen in Aglaophenia, and in a new species described 
as A. bispinosa, they attain a very large size and form 
most beautiful objects. In this genus the twigs of the 
cradle are much altered pinnae which are pressed into a 
protective service. . In one of Dr. Allman’s new genera 
nearly allied to Aglaophenia (Cladocarpus) the groups of 
gonangia are not inclosed in corbuke, but are borne on 
the sides or at the base of special protective branches 
which are not altered pinna’ but appendages to them. 
They certainly seem to act the part of corbute, and to 
form very effective organs of defence to the gonangia— 
though they do not present so effectual a covering as in 
Aglaophenia. In one magnificent species ( Cladocarpus 
paradisea) the stem of which attains a height of 
fourteen inches, these phylactogonia, as Dr. Allman 
calls them, are in the form of pinnately-branched 
offshoots. In another species ( Cladocarpus doli- 
chotheca ) the stem for nearly the whole of its course 
carries a longitudinal series of tubular receptacles which 
contain sarcode in which thread-cells are found. These 
nematophores, which are situated at short and equal 
intervals from one another, give to this part of the 
hydroid colony a very close resemblance to certain forms 
of graptolites. Elsewhere Dr. Allman has called atten¬ 
tion to the close affinity that appears to exist between the 
so-called denticles of the graptolites and the nematophores 
in these Plumularian hydroids ; and, as we know, that 
these bodies in the hydroids are not only filled with pro¬ 
toplasm, and that this is capable of developing pseudo¬ 
podia after the manner of some rhizopods, this might 
seem to point to a relationship between the graptolites and 
the rhizopods through some ancestral form in which the 
affinities looked on the ope side to the hydroids and on 
the other to the rhizopods, the graptolites having stopped 
short of the progress which the hydroids were enabled to 
make. 

The beautiful plates illustrating this memoir have been 
executed by the faithful pencil of Mr. Hollick, though the 
details of structure have been drawn by the skilled and 
practised hand of the author. E. P. W, 


OUR BOOK SHELF 

Automatic Arithmetic: a New System for Multiplication 
and Division without Mental Labour and without 
the Use of Logarithms. By John Sawyer, Public 
Accountant. (London : George Bell and Sons, 1878.) 
This is an ingenious work, and would have suited the 
“ fantastical ” Armado (“ I am ill at reckoning ; it fitteth 
the spirit of a tapster”). By the aid of 1759 figures 
only the user of it is able to multiply any two numbers 
each not exceeding 999,999,999, and also to divide one 
number by another, neither exceeding the same limits. 

Its advantage over logarithms, in the cases to which it 
applies, is that the results are accurate instead of approxi¬ 
mate. 

The principle of construction is very simple : take ten 
pages ; at the top of each write the nine digits in succes¬ 
sion (for facility in working, the numbers are printed red. 
and black alternately); cut each page into nine horizontal 
sections, and at the end of each strip write the same 
number (viz., for the fifth page the constant number will, 
be 4), then on each strip will be printed 

04 08 12 16 20 . . 36 

the printing being so arranged that each strip shall have 
the numbers of the previous strip printed one place further 
to the right. From this description it will, we think, be- 
readily seen how to apply the tables to multiplication. 
To take a very simple example (any other example coming 
within the limits we have specified can be worked with 
almost equal facility), multiply 374 by 7. 

Take the larger of the two numbers ; turn back all 
the top row slips above 3, then all the second row 
slips above 7, then all the third row slips above- 
4, then carry the eye down the vertical column corre¬ 
sponding to the number, and we see (in this case in 
black figures)— 

21 


whence, adding, the result is seen to be 2618. 

Each additional figure in the multiplier gives a result 
similarly obtained, and the answer is got by no mental. 
operation more difficult than simple addition. A mere 
child who can add numbers together can thus perform, 
mechanically (or automatically) difficult exercises in mul¬ 
tiplication. Division is similarly reduced to subtraction. 
Whether much saving of time and labour is effected is a 
question we leave to practical men. We showed the 
work to a class of boys, and they were much interested 
in watching the process, the principle of which was 
readily understood by them. 

Numbers can thus be easily raised to powers, but 
the method does not serve for the extraction of roots. 
We need hardly state that the tables are protected by 
letters patent. 

A Handbook of the Plants oj Tasmania. By the Rev. 

W. W. Spicer, M.A., &c. (Hobart Town : J. Walch 

and Sons, 1878.) 

This little book of 160 pages contains a great deal more 
valuable matter than would at first sight appear. The 
author justifies the production of his book from the fact 
that previously existing works treating of Tasmanian 
plants are though “works of extraordinary merit, costly 
and ponderous,” in proof of which he points to the labours 
of Hooker, Mueller, and Bentham, all of whose works are 
undeniably of very great value, but if for no other reason 
than their bulk, quite unfitted to be the companion of a 
botanical ramble. The book before us is intended for 
this purpose, being convenient in size, and as the author 
tells us in his preface, “moderate in cost.” With regard 
to the plan of the book, the author's own description will 
make it more clear than any words of our own. He says, 
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